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1 

&j£-fZXTyy'b, 

[§t#«2] «nE*-©#tta«T*^y-*-K-C*> 

[If 3 ] 'tHBJS— «>'<!7~fc-^ • 
-KTibO, iWBJS— 0*«j»SllttEj|l-©/<!7— fc— ^ 

big- <DVimcw<7%.um- 

b. 

S^/p^-Srij-f 5*:r s/T't S:*tf» 
1 E*©^*=*A^-<£«*aj 0 

if l E«o«*3i*^'¥-««*ife. 
[»#*7] HHEiSiroa-v^KIBIBO^^tHfi-S 

E*©?H»3i.*A'^ t -fi«*«fe 0 
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10 ¥Htt*#as. 

Ifi*«l 1] lioa Kt^T Lt A>6.*«3^> 

[fS**l 3] fl&EiSfltj&S/N- K 'f^^ • K7^y 
[000 1] 

[0 0 0 2] 

• =>-f (PC) .*o»f«»K:*tu £9*8 

s-hzfyy-MPc&ixtibb-rzmftmmmiz^^x 

[0 0 0 3] wtue.©^S§(DEttS«t LTJHV*&*l5 
K-^** . K5-f^ (HDD) li, mam,?)*: 

v 1 -)'^ (Active) - ^e— h'<D\Zi)\ YvyWir 
a—<OfrT'%tfr9% ZftfrttViT^ (Idle) • 
•=e— K-"?\ SfefcilWfcAfcffiJ******^***: 
Isie^^'S^ f>- KA- • ^— ^SrikfeS^i? (S 
t a n d b y) • K*©*«<0/<!7— fc-:7* 

[0 0 0 4] ¥*9Wfci«»*a«MBa*S*5fc«>fcW:, 



3 

[0 0 0 6] — j&tC. ± t>{6^W</Uc7V<!7-ir— X • 

So 

[0 0 0 7] Ifc^ot, a-^v K*r3fcf**SIBWa*« 
ir-X • *~ KKWT-t-5fc«)jcJB»-t-53i*/^-0 
HI*5^*^*— J: 0 iHJBHDD©?* 

[0008] Z(DX 5*3SS^fc, ^°y— ir— X • ^e — 

[0 0 0 9] (1) ¥#Bft*>f^fcJ:««(Hl|iT/urfyx 20 

Lfc^lc, Ui <b Ktt*ftv^tf*>*5 

fete** h • nyt'a-^^n^y KKi 9*g^£*i 
[00 10] r<D;fr8rcte, ffilx.fi. =i 

£\ /<!7— fc— X • -Tr— Kiao/billC^nvy K 30 

[0011] ( 2 ) Adaptive Battery Life Extender 
(ABLE) T/l^yXi* 

■e^KoSfc (ftft) SrP^ JE*BK:*5»t*at»t 
•*Kitt^!7— - fc— X • K ItZ&n-t 5 * "CO B»m Sr 
I*) #^f£te^°!7-i?-X • ^e— K^^tT-r5^T*0^p 40 
[0 0 12] rtf>T/U=*yX-M£<fc9 N HDD#-JEB 

»c<!7— fe-X • *- Mz&ft-fZtrof * >X£&#> 
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ig^ft*>r S ^XT-^17— ir— X • Kfc:#tT LT L 

[0 0 13] (3) Enhanced Adaptive Battery Life E 
xtender (ABLE2) 7/^!)XA 

. (2) ^ABLEor^=^y XASrttKLfcfco-e&So i" 

fcfe*>, ABLEKJ: 0«WSJX5^I7— fc— X-*— Ktt 

is-^jyo^s^v — — X • ^ — K (09*. fi, d— K- TV 
o- K««Sr«AfcHDD^*5V^^y KSrT.V.o- K 

[0 0 14] rcor/i-=ry XAfi, ffe(ZV<!7 — ir— X • 
KfcHW?-*- S^XfiABLETVi^y XAtBC 

K****«»£\ = K«r*Jtfc'«Ltfb< =■ 

Kd»b^!7— fe— X - ^e— Kid, XfifcS^y— tr— X 
[0 0 15] 

[ooi6i i/^oT, ^^*s^»^-*5v^Tte, =^^v 

}:ioTll /^y— ir— X • ^e— <0&ftAXf'<7— 
■fe-rX • K^b^a»Ofc»^f+JflW^iK»i:ft5 

[0 0 171 ^^VKSrSitStofc^SrSmi: 

titisv\ ^Fiis**>f s^x-e^!7— fe— x« * 

[0 0 18] Lfc#oT, *%P^te. HDDOittt* 
Sr ± 9 $ it 5 r fc ^ B M fc -f 5 e 
[0019] * fc, *5SWtt; /<!7— fe— X - ^e— 



5 

[0 0 2 0] SfeK, ±SC*>J:5*, HDD 

oTL£V\ V^V*I7 — fe — ^ 

[0 0 2 1] 

-fe-:/ • »f?2W'<7— fe— :/ - K^bffi 

[0 0 2 2] ifc, **ffl^J:*ttf. HDD-Oig^O 

[0 0 2 3] **WlcJ:ttff, 

[0 0 2 4] S fete**:. **WKJ:ixtf, h • 3 

[0025] £<blc£fc v J: *ttf, tWlcJBv* 

[0 0 2 6] §6>fc*fc* *»w^j:*tr<, -j&*m» 

[0 0 2 7] 

mm<omm<omm] (1) **w*saffl**b53s« 

7^^lil00lt ^yho-7ai 10tr^^ 

tt. h • * — ^ 1 OteigaBESix*** h • 

^y^-7x-^'3yha-7 (HIC) 112t, 
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(HDC) 1 Hi, ^- K • "f-i^t • 
hn-7l 14^gJ0E£*t, 

mm*?r 0^**^1 16t N HIC112, HDCl 
14, 1 6tcS«E**V Z-fth^WM^'ttO 

MPU118h MPU118 fcffittSi'U MPU^S 
fri-3W* pa— KSrEttSRAMl 20H§ 
tr» x-f *;?«B1 3 OJi^fv K/H 3 2£rlH]te£-£5 
13 4 Srffl*.TV^5o *f > K/Ul 3 2\Z& S =f 
1 3 6AW1 36B^ KM32t- 

ft. BUdi3V^Trt:2tS[-C*>5*s, lttXf*3tt«±-efc 

[0 0 2 8] *it«xas5*>r * 9 ostcstft-r 3 ±51- 

^7K13 8A, 13 8-Bx 1 3 8 CWl 3 8D^, 
T^ax-^'7-A140A, 140B, 140C 

^f^x- ^ - T — .A 1 4 0A-1 4 0Dfit°^^ h • 
v^t 7 M 4 2 ^LT^ ^ • • ^-^ (VC 

M) l 4 ilz&ttrtbtis -t<£>[eJftK:J:9s ^y Kl 3 
20 8 A— 1 3 8 D^x>r^^co0fa<o^^itt{c^i(i$tb 

5o -=E~^ 1 3 4WVCM1 4 4teHDC 1 1 4 tCgE 
Kl 3 8 A— 1 3 8Dli^-r^yWl 1 a^^ttStt, 

[0 0 2 9] (2) «»3ftsJH«PSix5»»«**i3J:tf 
Wavy K4>3BttNffilI0>ttll 

<D¥m*^~t„ [ll^c*^v^r, «WJi^Pfl, fSififfiti 

til: = vy KcOHfT^^y (command 
complete) f -5 <fc . — 7£<D1$K A^BM HDD 

»Wa t ^ x>< ^ • ^e- K*»b^l7— - fe— ^ ■ 

DDl49fTiffl:#oT7^7^' ^e— K«t 9 
<om**f*»l«H-«»U. ^gPEL (Energy Loss) 1 

40 Tr^-J - ^E— Kd»&^!7— fe — ^ • ^~ KlC^tT"T5^ 

^ • K^O»ff»f^*r^T U ^t 4 l^3v 
^ KSr$ttffi**-C, HDDtt^l7— fe— ^ • K(C 
Ao^iVfe5 0 HDDtt7^f^«f 
-K£0fc**V*«**iH»U «M*«fBEG (Energy Ga 
in) i: lTSim(Diai:mt51^?IS^\ 
TV 7- ^ 7 • ^e- K*»6^!7— fe— ^ • ^~ y\z.W<i\, 

50 'Hotzfr. nm^^tbtitz^y Y^XJy** ±\zv 
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^SCE L 2 t UT*Ufcft»©B5«»C»rt:i-S«*SB» 
*#^<!7— fe— 7" • ^e— Kii 1 hT $7- • ^e— Kl'« 

10 

[0 0 3 0] - K©S*t?V^; £K*t 

tu-5@^J^SfiT E G (Total Energy Gain) 14. «T© 
[££l] 

TEG = EG- (EL1+EL2) (1) 
[0 0 3 1] ::t', ELlSt;EL2tt^t*tL-^ 
<Dltfr, y<y— t—zf • b'K&ftVtzZ k fci-sm 
A|lJ#E G «S/h $ Itft tf T E G i?^StC/i 9 > HDDIi 
/<I7— fe— ^ • -t— Kt'^t?L^V^-&± 9 tWoT 20 

[0 0 3 2] Sfe|^H2Sr#fl8-t-*i, **T/<I7— t— 
y • K^o»fT*s»* 5M<D%lffl (Mm A k LT^ 

* 5. 

[0 0 3 3] HDDfl?W«»»l4a*-fi3fe^C 
X>7— ir-:/ . ^_ K^Aofc^»C-ttt*»fe«j»i-5 <fc 30 

(JWIWBi LT/f^M) {c&cD=>-v> Kfc£»*ttofc 

[&2] 

TEG = — (EL1+EL2 + EL3) (2) 
[0 0 3 4] ktt*). ^7-t-^-t-K^U4 

X\ EL 314, &KD=>-?^ V&^irtWLiXfrb^y— fe 

[0 0 3 5] ^-t-y-^-hv©^ 
[»3] 

TEG = EG- (EL1+EL2) (3) 50 
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[0 0 3 6] tWO. Zf • K»£AoTV> 

5 i»m a^s v * \i if £ £ 9 #• < mm aim s r 1 1 * 

5„ L^L^^ib, a«J7 — fc— -t— KteAo tv^5 

NfR3* s M<, EGi! (EL1+EL2) «t9/h$V*g- 
(4, /<!7— fe-y K'^TLftVS&^-KJfc^Ttf 
< <Z>m2j£«m-f 5 ^ 47t, 

[0 0 3 7] Sl.±frb. ifc<D=i-*> KSrgttSlS?^ 5 

> ? t mm-?* * jh*«**t e GRvmimm <omm 

14, S3»^770J:5t'S;5. ::t-> flWAK:*j^-c 
2\z)olf^M t 2 ) IrOitT, -tttJ: !P^O^-r 5 
[0 0 3 8] ll3tC*^V^T, NFSS0^*JV>rj5c<O3-^>- 

*jv>-ci4, i!5i^-c ^ #^)^s»^i^c•ov^T^; (2) 

E L 1 XtfE L 2 (4^n^tV-^7t*/5>t 5 , ^ 
aoot#ljiil6itf#5illM*t**M Cffli^li 

iB»ffi^jfl:WMf4mSi^Ji*P^5. 

[0039] jHwiB^ffia-rsjisnii^Siii-si:, mm 

tEGi5)tJllt5-*, ELlS.U t EL2»4^K J E f tt— 

^fc^tj, fi!5»?n?#5^»«*fi<og[{4^p^*iJni- 

IC®i-«.^»«^jft (EL1+EL2) aS-^V^U 
ffi*^T*#5ffiSm^J4Wffi/iS0 i45. m*)T- 

[0 0 4 0] lot, ■ ^e— Y^coWfyi: 

>- KSrgttSlSi, TEGJ4A«fiSt^t), TfTjzf 
• ^e— KOStT'V^ <fc "5 t*»x.oT#<«^jSr?B»L 

to3i s SiiUfcmT-i)nf4. TEGf4Eco{i:i:/i 
[0 0 4 1] |113^'^3V^T, ^SJ0fC*3V'»TJJC©3-^>' 

(a + b) kt£<o. ttot. i^mm.mzK<r>^-*^ 
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[0 0 4 2] 04. 0 5&UqH6fC % ^.!7— fe— :/ - * 
-KS:4fiiafci:t^TEG (0 * Energy Gainer » 
Xtfilffi^lSJ (12 ^Response Loss£S^) 0>Xfl: 
£*-fo rixb^EH-^T, r>T HVW (IDLE) • 

tttfTto-f, x>r ^ ^ ±©f - #«f J: 5 

(IDLE2) Kitt. -SH— #«*©«E*ii*fc 

LfclW— K*V*V\ T-Y (IDLE 3) • ^e— 

Kirtt. o— K • 7^0- K««Sr#i-5HDDfc*3V^ 

G>*«te * 5 7 >zf\z.ftm $ * S £ £ .fc 9 * fc# 
i-SfiSLSriSfttS-erS^e— K*V^\ (ST 
AND B Y) -^E~K£:fi, * — *<00te«rJt«>5*-- 

h\ 7>f • h\ T-TK7U3 - h\ 

[0 0 4 3]B4a. HDD#7-f h>-*-K^67 
>< K^2 -^~K— WT-*- Si:#0=i-e^KraR5i:TE 
GJtl5iB«l*IBi:^BB«*:*i- 0 Pfc— KIBoWft 

[0 0 4 4] @5ft HDDW • ^e— K*»6 

EG2fctf»K^ra£OB8ffi£*-*\ H^- KIB0>#fTte 
tt, ^^K^^^^e)7yD-KlT7^l^i8 

[0 0 4 5] B6I1 HDD^T-f K/l" 3 • Kd»6 

e GRxf»m^m t (oia«sr*i- 0 kp^^k 

[0 0 4 6] fti:SltS5=vyK^fflia5 
*ftt* 5 Stt*iT E Gft V = -7 y KKarrsjss 

[0 0 4 7] ^3-7yK^v^5^:ov^ 
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[0 0 4 8] t^X, >^!7— fe— ^e—K^^fT* 
10 ^5«:«F^3l3BE»mSrtHlt-r*. 5 icLT, ^ e r7 

m&m t <Dm&*& 5 r t * e 

[0 0 4 9] r:oH«*fflv^.ttj»$ix5?H»«A* 

[0 0 5 0] J£*T. A^JSria 7 2 2 IC^i", 

[0051] nmc • is^j* 

(OS) oy-f (Boot) • -?u<f=7 ASrHfTLfc 
20 KPb^PHO^^St^L. H8 75S21 0M. 

♦✓<!7— fe— ^ • ^e— K^tTi:.:^M«ffi Lf::4§ 

[0 0 5 2] H8fi, H4lC*5lt5T-f KA-2 • ^E" K 

30 *T-^^ra ([H ^Transition Delay t^^) $r«ltt{C L 

flBot, fflS*5^»«^ (la^Power Gain^rS^) *5* 
T/jIS^ (El ^Response Loss i:^^) tTV^ e 111 

8^)^77i^ a}(O = TyKSr^7Lt^'5)jBl0 0 
mst(C7^K^2 . ^e— h^<D&ft*ttt£>tl t # (Cffl5 

«8^Wt>, ft 1 0 Om s 8iClt+»/|^ < 4otV^5 
Ci*s*>3a*S. ^oT, d(f(03vyKSrS7lt)&>bfi 

looms MiW&^^y—^—-? • ^~ K^e^T-rs r 

40 t dSSiS-Cfe 5 i: tit SO * 

[0 0 5 3] B9I1 B8 fcra«lcB5fc*5tt5T>f K 

77J;!), W^a-^y KS:^7Lt^5)fi:6 0 0 0ms 

so [0054] aioit 13 8 b\%mcme\z3$tfZ)X? 
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mmmt)Rxfmmm<Dm&&^L>tz.i><Dx*&>z> 0 010 

SfoT, Z<Dk$. • KtettS^TUttV^ 

[0 0 5 5] Ell 4ti\ /<y7!l — <Z><£/B*# 

H^Lfci:#03^^KPaRI^* (Hill) . 

■ <0TEGXtf»ffil$nB<03E'ffc (H 1 2 1 4 ) 
•T 0 Hi 2K*5V*-C, liJO^-ryK^TLT^b^l 
0 0ms ftKT-T 2 • K^CO^T§r*&*fc t f 

810 0ms8i:i4+»/]^<4otv^ 
'rir^to^S. H 1 3 K*5V*-C\ m<D^^^ L 

■c^fejfti 5 o oms «raiii-s*-ett«moa*3fls«i 

V^ttf^^So — *\ ili£«FBBtt, »2 0 0 0ms| 
*5V>T, KSr^T Lt^6tt 2 0 0 0 m s Sr 

»jffi*IBtt, «1 6 0 0 0msgiHll:ii««ffl*5li 
[0 0 5 6] 015 Tb^m 1 8 If i?**mT7 V * 

MWOSMIj (015) , atf#/<!7-t-^ • KO 

^fb (016 75S0 1 8 ) £^-To 016 fclifcl^T. ml 
03vyK^TlWt)*!)2 0 0m stl:T^ KA-2 

0ms < 4otv^r <fc 0 l 

7 m*3V^ iOa-^y KS:^7tT^^2 0 0 0m 

iKMtt. »2 0 0 0msga«l:B+^S< 

KS:^Ttt^f)^3 0 0 0ms 

(OS**^«ftv^r. 4: -*\ iltt^lHtt, J&3 0 

0 0 m s ft* ft »C ttfcttffl * 5 #J if /h * < ft o T V ^ 5 r 
[0 0 5 7] 0 1 9 75M0 2 2fi, -^y^y — <Dfem$$ 
oSrHfTUfcfc#0=i-wKnBll^* (019) , R 

m&<nTEG&zfmj£i$r$<o&it (02075^022) 

j&»fe#?Jl 0 0 OmsiST^^r^ KA-2 • ^ — 
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««ttl*5«if/hSv^ri:^to^*. 0 2 ifc:»v*-C, 
8tJ<0=i^^KSr^Tbfcttft^b^l 2 0 0 0ms 

otV>5rt*b^5, 02 2i£*5^T> fltOa-^K 
^Tlfclt^tft4 0 0 OmsiltWC^^y 

io ■ K^oWTfcteft fc t £ icaaa h 

[0 0 5 8] ( 3 ) ttftMW 

[0 0 5 9] f+S?rffl*iaT, «»Uft*tixfiftfeft 
VNigi^cD=r^^ KPp^PS^x-^l:Sr / >ft<-r'5^i6. * 

[0 0 6 0] /<!7— !r-y •■=E~K{C^T-f5* 
^^*/^^Pl^^S**o-CV^5*&tt(«X-ff 1 0 0ms 

M»m*fifcS3EB*Pi3t>0 tftSo -Tft^^> ffWtwffi 

ffl-^5S*flftv^o-c. ?*—9b bT^-r^^s^ft 

<ftt)> ^o^«»Uft»tlxfiftfeftv^— ^*S:«S#?J 

40 [0 0 6 1] (4) =2^VKIBH 

ff^{c^V>^ig^cD3-7>'KP B m^^, M^^^v 

<< ^9— 7x- ^^r-Y K^-C*>5^P*Sr = ^ v KR8PH 
50 KSrSlfeft^o^l^Wlfc, HDD#a^V KSr«L 
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[0 0 6 2] (5) ifl*0=i-r^KMBI^tfllir»r5 

[0 0 6 3] (6) !7-~ fe— ^- K^OS* 
— fe— ^ • Ka»fe* 6fC«V^!7— fc— :/ • K 

[0 0 6 4] (7) SIBO»ff*S 
EI 2 3 75 S3 3 2 tillR^ifi^feSr^i-o w*xk<D;fr 
Stti»HDD©W^D3 - Kt umaSixSo 

[0065] 02 3li, 137, Hll, B15 Xt/H 1 

?r^LfcgEttll|-Cfc>5o ^Ty/2 3l0i:fcvtia)B 

3-e>- KIIQIR^Npmfltt^fttrNUILP0INT2: U l#g 
O«FW««Srhist_min_time[0]i: L, -t<DB*IHiraHB£:lO 
0£Ut<OB#fBfc* 2#@OB#raffi*£5:hist„min_time[l] 
fcU *©IBBI«r200K±«)l»nte. 3#|oWm 
£hist_min_time[2] £ L> <Dmffi&300£l±<D!$m 
\Z y £LTl*#* ^aJM_POINT#g<^^Pp^^«Srhist^^lin^ 
time[NUlLP0INT-l] t L> *oraiB£31500£U:a>H#IH 
tC. NUM_P0INT+1# g ^>^ra®*Srhist_min_time[NUM.P 
OINT] i: t, *<o|BHiSr60000K±O.i*W^*n^ix»ft 

zk\ziznztiti\,\ &tz. tifmmm&^omnxjiz 

[0 0 6 6] ^r^7 P 2 3 12^Tf, ^77^2 3 
14 Kit*, iOW^0tt6o S<^f^/7'2 3 
16T\ ^Mffl«4 I <03^>KOI*WIB]Hl^tf'C*>5 
hist_total_time[i] £r 0 K#J#Ht: L x B^MflW^tf^-*' 
> KCO^O^H-Cfo^hist^numcnidti] £ 0 KUJJH-ffc-f 
5 0 I<^T7/2318T\ i«rl#J0$*5 o «9c< 
7fy^2 3 2 0tM ^ffirtSNUM_POINT «fc 9 /J> £ tttLtf 
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Stf ^ * :/ 2 3 1 6 KJg 9, i <D«[36SNUILPOINT«± 
^11:454X^X7^2 3 1 6 7I;M^^7^2 3 2 0 
fcH9iK1-. IP*>, ^fyy2 3 14M^fy7 P 2 3 
2 0TM <DM^0^^NUhL.P0INTlC^54T^i-^TtO 

1 {COV^Thist.total^timetilXU^ist.nuiDcmdti] 0 
KlO^k-f Sp ^f^/2 3 2 0TM CDffi^NUiLPOINT 
K±(Ofif:i-ofct ? ^7 1 y7 p 2 3 2 2lC3l^ ±3^> 
KIBB©*W-»IHtotal_tiiiie*: 0 fcflMHfc t, *"ry-7 

2 3 2 4T*?0^>fk7 P Oi/^^^^Ti-5o 

10 [0 0 6 7] i2 4(t t^U-f>fy^l:HDD^ 

4 1 2fi2 5 C/Tt^vy KSrgtt^SiJ-^A--^^ 

U HDD^^ h • ^ Vfc^ — ^^fca-ey KSrStt 
MZ>k, ^f^7 P 2 4 1 4-CSaHDD^!7-t-y 

• ^— KCAott^ll ^f^2 4 1 6 tcii*, 

^7^2 4 18 Kittfo — ^77^2 4 1 4t5 
ftHDD#/<!7- fe — • ^~ KKAoTWittiXfif* 
^^^^2 4 1 8 {Cifttfo ^77^24 1 8"C^-7>K 

^lt, ^75/^2 4 2 0X02 6(:^f3vy KSr 

^77^2 4 2 2T^-7yK(a^I7-t^- 

[0 0 6 8] EI25fL i2 4m5^77/2 4 1 

30 -Cfc5o ^ry/2 5 1 0t^v>K^§(tl6f ^ 
— ^>dSBB*6S^Si:, ^7'>7 P 2 5 1 2"CHDDF*3<£> 

cO^TB#SUcomp_time$rMCx -£C0H£r KBDHSint 
ervalti-5 0 ^X y ^ 2 5 1 4 XB$^^iUotal_time 
l^vy KIWmintervalSrJiqx., -tOfpSr^W^W-tota 
l.timei-r^o JK< ^fy^2 5 1 6-C i tr 0 KtOJHib 
U «c< ^77^2 5 1 8t^-7> KraPHinterval^S i 
# 1 0^^«hist^.min_time[i] X *) /hS V^3S*536»W*f 
^tt5o KMRBinterval* i # g O^ffiJg&iist 

40 _min_time[i] «t f\^\^kW^^f^tzM^^ Ts^r y^Z 

5 2 4Kittfc —Jj. ^fy^2 5 18-C3-ryKIBH 
interval^ i # g <D0#^ffii©iistjnin_time [i] X 0 /h£ 
< ^£¥U&r£ix*:*-S\ ^77^2 5 2 0-Ci W 
lit JO Six. ^r^y 2 5 2 2T i ©tt^=ivy KPli 

, 9/J^$V^^. ^^^^2 5 1 8tCM^, 3-^>K 

— y^2 5 2 2T i ofitfa-^y KHWoNfM 
50 fg^O$:NUM_P0INT X *) /hS < #1^4§-g\ SP^, i <7)tt 
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of:i^, *77/2 5 2 4 l^ittfo ^7^7^2 5 24 

-e i ofiI^otc:^uv^^5^^J^T$^^, i ofig^o^ 

Liv#£\ Ipib:*7 7/2 5 1 8T^v> KP^PSinterv 
al# i #BO^m*«hist_miiutime[i] J: tM>£V^§ 

it**^-f ^Sr»T*r5 0 ^f^2 5 2 4 

T* i (DfiS^0lc^L< fcl^|r£\ ip*>=i^ KIHRKinte 
rvaltf* i #B ( i # 1 O^P^i$hist_min_time 
[i-l]fcJR-J-*l*£\ ^f5//2 5 2 6i^ii^, i#B 
O^PbIM^^^ 3 *^^ KO^C7)^ffhisVnumcmd[i-l]?: 

^PflraiH^H-hist_totaLtinie[i-l]JcSBE3^^ KPfl 
S5interval5rJp^L x ^<DfD£hist_total_time[i-l] £ 
L,s g< 7/2 5 2 8 t*t^-f y^Tt^o 
[0069] H26te x 12 2 4 MIS 1*5*7^:/ 2 4 2 
OOa^^Kir^TtSt />^- ^ > L /tSKttH 
-CfeSo ^77^2 6 1 0t3W K?r^7t5t^ 
— ^^M^Sttii. *^7/2 6 1 2-CHDDF*9tf> 

cD5£T^Jcomp_time£ £ixS 0 «< *7 7/2 6 14 

*l5 0 w CI (CMAX_TIME t f3u (5) T?RiLfc- 

IBI»02«ott-e*>5o ^fy^2 6 l 4 "^WpPfl-frtl-to 
taLtime36SMA3LTIME^>4l[eJl±-e*)5»^, 6 
16(qit*, 13 3 1 iCioV^T^^B^^i©^^^ 1 "^ ^ K • 

15^X7^2 6 14 CI^c — Xr^7 P 2 6 14T 
^m-frtftotaUtime^MAX-TIMEOffiJ: 9 /hSV>»6\ * 
7^/2 6 1 8fcit^ ="^VKPiBHIinterval^l#a 
0«FPpB««hist_mirutime [0] (DlK^-LT*fc 5 J&^SsMWr 
£*x£o KPflPHinterval^S 1 S B O^P^^hist 

jnin_time[0]OffiJK±-e*>*»^ *7 7/2 6 2 0C 

it*. SI 2 7t:::tev^Tfti£-t-S* ftfc^y— - fe— 
-KJCAS^»4r**^5*^-^^4:imL. *7 
6 2 2-Ct/^-f VSr»Tt5. — *^7 
/261 8T?3^>KIBPiintervaldSl#B©#IB«« 
hist^min_time[0]OM«±"C*V^^ /<!7— fe— / • 

^77/2 6 2 2^/^^7 

[0 0 7 0] HI 2 7XI/I2 2 8M\ 12 2 6 £1*31*5*7 
7/2 6 2 0^ atfc/<!7— KKA**»*T»:JM- 
5*//i^— ^■^SrPJfibfcglE^ia-CfcS. *7 7/2 7 
1 Offtl:/^^- Kt:A5^i^m5t//w 
^■^BI*6$K5i:, X77/2 7 1 2TM Wot: 



(9) 2000-173152 

16 

fefflftSJl, t<^77/27 1 4-Ci + l#BO«FlB 
ffl^Ecf i^a^y K^IS^>'offhist_numcm'd[i]^0 IC^L 

i +l#B<DB#P^®i£ c t 3 £>=3-^V K^3£CD^f+hist_numc 
md[i]3ftS0(O»&. *77/2 7 1 8 Kiltfo — * 
7 7/2 7 1 4-ehist_ J numcmd[i]^0JC^EL< ftV^ 
£\ *7 7/2 7 1 6fCx§*. i + lfl^fflW 
£D=iv7 KcO^P^PBlfilO^tfhist.total.tinieCi]?: i + 

1 SB OB#PAffi«*£> K<D&0^gfhist_numcmd 
10 [i]Ti&U ^OfS£hist_ave_tiine[i] t-fZo t£o 
T\ hist_ave_time[i]tt, i + 1 # B <08*W««K:*5tt 
SaWKliSfc!!) co^£D.3-^^ K^WraPHSr* 
-To ^77/2 7 1 6^7f5^77/2 7 1 8C 
attf. ^77/2 7 1 8-C, i <D«*sii#JP$tL, tt< 

^7 7/272otm ^ffi^=r-e> h*mm<ommm^i<o 

|£NUM_P0INTJ; 9/h£l^5a>*JBffS*L5 0 i OffitfSa 
-^V KP B 1PSOfl#Pa««(0»a4UMJ>OINTJ: Q/h'£V^ftg\ 
»^77/2 7 Ui:l^ HT, i^ffi^s^vK 

20 2 7 1 4MX77/2 7 2 0 0 KSitSo — 

^7 7/ 2720T*i KWBh^NfIW«H*0 
$CNUM_P0INTJ; >>/h£< fiP*>, i =3-7 

[0 0 7 1] 1^2 8^5)^77^2 7 2 2 tCig*. 
i <O«*SO»Ct0J|||flsS*t5. m< ^77/2 7 2 4T% 
i #B^>^^«hist_min_time[i](OfiI5:^^delaylC 

fo£energy_gain_sumXt5=i-^ V K^Stl'SJ^COiitb 
30 O^ffresp.loss^sumOtt^-^tt^ixO lCifflS8{ti-So 
*9C< ^77/2 7 2 6t j OttfcOKlBJWflSU 
/2 7 2 8T] +l#B60B#PBlffi^ c f I ^='^> / K 
^tfhist^nlll n cmd[j]^0^C^UV^^S : ^J»f^i^5o hi 
st^numcnid[j]^ffi^0tC^UV^^ IP*>. j + 1#B 

<D&mm&*<n=^>F<o&<D&i+&o<Dm&, ^77 

/2 7 3 6tCit* > j (Dtfj&S lit Jn^tt^o — 
7/2 7 2 8-Chist_numcmd[j]^0^*L< 
^77/2 7 3 01:1^ j +l#BO«FPidffl«^*5tt 

^ n^yKiiSt^W^vy KO^FWraPHhist 

40 _ave_time[j]^ave_intervali:i-^o iS<^77/27 
3 2-CH2 9lC*5V^T«3*i-5, tttta:*^^— 
i-S*//^-^>SrltfTU ^77/2 7 3 4-Cffl5JKjffl 
3(5 5 jlj^/U^t — 0^tf-energy_gain_sumtCenergy_^ain 
5r x Kl:*fi"5J^^ : 03Sttc0^tfresp_loss_sum 
JCresp_lossSr-tiX-eixaJx.5o ^77/2 7 

3 6 Id*, j ^ffl^iifJo$ix % «E<^7 7/2 7 3 

^9/J^^V^^S : ^^J^^^L6e j Offi^NWLPOINTJ: 0 'b 
Sv^^, W^77/2 7 2 8{CM9. SXTs )<Dm 
50 ^NUM_P0INTJ^±^^54T^7 7/2 7 2 8 717^*7 
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yzf2 7 3 StmVT&ZtlZ* — *\ ^7^2 7 3 8 
X j <£>ffi#=^V KMIH^^ra««tO»fl4UIU>0INTa± 
t£#ofc£Hh * s ry'?2 7 4 0 JCjI^ energy_gain_ 
sumSU t resp_loss_sum^ 5 ^ix*?ixtotal_t ime"C^ $ fax 
««Sft5^7- («*«*) power^ain[i]&W£# 
<7>iliXOtfc*resp«loss_jratio[i]*StH|L$ix5o iK< * 
y"yzf2 74 2X i 1 it* S Jx. j^<^X'y^2 

T± O/h^v^S^JWrSttSo i <0tetfSNUMj>oiNTJ; 9 
»Wfy^2 7 2 J^T, i<£> 

ffl^NlfflLP0INT«±^/i5*"C^^s/^2 7 2 4 71;^;* 
7 4 4as*0ig£ix5o — ^7^/274 
4 *C i cOfl^^-^V KBBW^^rafii«^fBcNUILPOINTeil 

[00 72] S29H i2 S\Z.i$rtZ>*7 L yZf2 7 3 
S£*Lia-CS>5 0 * z ry?2 9 1 0 ^ffl5ft^*/i^— Srft 
X\ @28^)^75/7 P 2 7 3 0 T^^^ixfcave.interv* 
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^al<Dm^m2 %<D*=ryrf2 7 2 4 "CSfc/Ji £ tbfcdelay 
Ofif J: 0/hSV^»5d^JBr$ix5 o ave_interval CDft^ 
delay<DfiE<k avy KHBSfc50?JS 

O^ffener gy_ga in_sumSt/ ^ > K l£ *H* £ i£¥ 
<^SJx0^ffresp_loss_sumCDtf3S^jK»L*V\ fifo 
t\ ZCDWrit. y^f2 9 1 4 MiS^. energy_gain 

10 Stfresp.Joss^jSSrO t U 5/ ^ 2 9 2 2 -Cif:/ 

J-^&ffeT-tZo —'tis *7 L yZf2 9 1 2 T*ave_in 
tervalOtta s delay<Dte± 9 /h£ < fcV*»£\ SI 2 t^*5 

SU ^f^y2 9 1 6[Citt?o ^7^2 9 167, 
ave_interval<DH:;6^ delay CDfif t • -=e— 

K tc A 5 it tf> Z> B#R8 ~Cfc£> TRANS.TIME tcofpi: 9 
/hSl^Mfffl^JW £tlZ> 0 ave_intervalCOtt^ x delay* 
TRANS_TIME«t 9/hS^»-&, 12 2 K##5»iraB K*3V^ 
T&O^^KaSSfeSifctettSU ^75//29 18 
20 (Ciitf 0 ^7^/2 9 1 8T\ energy_gaia&lKresp_Jo 

ssdSH2-cRKLfci5*w. Teo^-eftj*$*L*. 

[8SU] 



[*5l 



energy_gain = -TRANS_ENERGY - ((delay + TRANSIT IME) - ave.interval) * 
BASE_P0WER ( 4 ) 

resp_loss = EXIT_TIME + TRANS_TIME - (ave_interval - delay) ( 5 ) 



[0 0 7 3] ::t, St (4) {d&V^T, TRANS.ENERGY 
HDD^'!7-t-y • ^- KCA^t^M* 

2tCiott5EL 1 +EL 2{CtB^i"5 e BASEDOW 
ERfcf*. T-f • ■=€— K*C*3itSHDDO?B»«** 
l^V\ fi£oT, 5£ (4) <7>*52^*2 3K((delay + TRAN 
SJTIME) - ave_interval) * BASE_P0WERfi. 5t ( 2 ) <D 
EL3iCffi^i"5o 
[0 0 7 4] *fc % 5£ (5) »C*51^T* EXITJTIMEi: 

i&SftB*inS:VM,\ H2^*5^*WIBbl^ffiS-r5. TR* 



K»i-S>*IB"Cfc 9 . H 2 |d*5tt 3B*rH a tCffiS-TSo 
[0075] ^75/^29 18 SrJf&TLfctg, **ry-f 
30 2 9 2 2 tCil^. t^-fy?rfi7t^o 

[0 0 7 6] — ^y^f2 9 1 6-eave_intervaltf) 
ffij&S, delay+TRANS.TIMEct 9 /h£ < ftV*4frg\ 0 2 

^7^/2 9 2 0 Mitfro ^7^/2 9 2 0^ energy 
^gainST^resp.loss^m 2 Xi&W l^fzXo TfB<^^; 

me] 



energy_gain = (ave_interval - 
ANS_ENERGY ( 6 ) 

\Wi 7 ] resp_loss = EXIT_TIME ( 7 ) 

[0077] ::t% delta_power£ w\ r-r K/v • 

(6) c0^i23C0^13l(ave_interval - (delay + TRANS 
.TIME)) * DELTA_P0WERf2, ^ ( 3 ) OEGfCffiSi" 
60 

[0 0 7 8] ^7$/^2 9 2 0*^7tfcS, ^"ryZf 
2 9 2 2tCil^. ^y^- ^ZmT-fZo 

[0 0 7 9] 13 011 B2 8l:*5lt5^f^y2 7 4 
6 0, «»Stt5^*^-dS**^*5«FnDSr^a-r 



(delay + TRANS JTIME)) * DELTA_P0WER - TR 

51?-^— ^^tfBllttSixai:. X77^3 0l2t% 
*^gfi*\J^^J*Tfc5max^power_gain^ 0 (C^^^ft^ 
^t, max_power_nuni^^NUM_POINT^^r|^{b^ tb5 0 ^< ^ 
T 1 ^^ 3 0 1 4TM (DU&OlztBMikZti* **ryz?3 
0 1 6iCiitf 0 ^ yfZ 0 1 6 Xfc&V)*Mtl<<Dttt$Te 
sp_loss_ratio [il^i^fft $ *t5 ft^^^aiSS ^1 
RESP_L0SS_CRI TERI A O fi£ <t Y) /h£ V>^5^J^f ^iX^>o 
resp.loss_ratio[i]<OffidSRESP_L0SS.CRITERIA^>fl[J: t> 
50 /hSV^»fr % IttfOiSJbttlf^SHSttBirt-efc?). * 
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.X :r :y / 3 0 1 8 f^iH*, power_gain[i]ri*max_pow 
er_gaini5*#V^^5^J»rSix5o — ^^ry/ 
3 0 1 6-eresp^loss_ratio[i]Ofll:^RESP_LOSS_CRITER 

f£Hf*3fc*<* *r-y:/3 0 2 2fciitf. Xf^3 0 
1 8 t% power_gain[i]# 5 max_power_gain«fc 9 ^#1^ 
^77^3 0 2 OfCig*, max_j>ower_gaintf5ffiSrpo 
wer^gain [i] COfit(^S0r L x max_power_num<£>filE ff> £ 

i (Ott^JESJf 0 2 2*Ciltf. 
— ^75/^3 0 1 8 T ; power_gain[i]# s max_power_g 10 
aini < ftV^^H^ max_power_gainSt^max_power 

_numOffl[Ofl[li3E»fStt-f, ^7^/3 0 2 2(^iltPo 
XT?73 0 2 2t i OflS^iitJP^tt, a<^73/^ 
3 0 2 4-Ci ^D»5^aJM_P0INTJ:D/^SV^^^ : ^^J»f$ 
*X5 0 i cOffl^NUM_P0INTJ:'9/J^V^-^ x WXfXry 
7^3016 \ZM r> > SIT. i <Dffi^NUM„POINTJW±^^ 
54^77^3 0 1 BTSS^-r^^S 0 2 4ri^95g 
JJl5o — ^^^^3 0 2 4TM OfiS^NUM_P0INT 

— / • K(C^fTi-5*T^^next^delay^hist_ni 20 
in_time[niax^ower_num] tL N -?r£>^L ^y^y^f 

3 0 2 8 Kit*. f^-fy=§:»Tt5o 
[0080] B3 1«t, 12 6lZ&i?Z > X : ry7 p 2 6 1 

^^ffiffltfeZtlZb. ^^3112t, i 
fC«J^kSttSo a<^7^3 114"C, i + l#g 
cO^Ffl^^O =i V KOB#raraiH^>'&tfhist_total_t 
irae[i]£r 2~C|&L, ^Ofg£hist_total_time[i] i L, 30 
i + l#@^flf^^3^> KOftO^ffhistjium 
cmd[i]Sr2-CBfeb. ^Ofg£hist_numcmd[i] £ i-£>o ^ 
< 1 1 6 T* i COffi^ li#iD^ix, j»< :v 

7 p 3118Tm Offi#NUM_P0INT<k Q/hdV^Sd^JR 
£it5 0 i Offi^NUM_P0INT<fc Q/h£t^t£\ WZfXy" 
7^311 4(CI^ ^T, i oteti*tmj>oim£k±\z 
454^72/^3 1 1 4 7!;M^^5/^3 1 i 8tf|feQ 
ig£*L5 0 — J*7^;//3 1 18TM O{E^NUM_P0IN 
raJt(£ftofci§£\ ^7^/3 1 2 OJCxttPo x y 
7^3120^ total_time5:2Tf^L, ^(£>Fg&'total_ 40 
timet U t©«^f!X^3 1 2 2 f£il*, IrZ/W-^ 

[0 0 8 11 H 3 2 ft, a*!7 — fe— / • ^— KfC^Ti" 

5. ^7^3 2 1 0T^7-t-^ • ^e— KfC^ffi" 

^7^/3 2 1 2t?SSHDD^ = -7y KSrfei 

SrMS^T^ttJxft, ^7^/3 2 141:1^ 50 
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tlS 0 Rfc/<!7— fc— / • ^e— Kl:Aotv>tilf^f y 
/3 2 2 2ldii*, /n^-kfcfcTI-*. **:'*S7- 
-fe— / • ^~ KCAotV^{tHf^77/3 2 16C 

^TLt^y K^T^Jcomp_timeSr«D, ^Oi 
SrSig^raelapsed.time£i-5o &f:, ^fy/3 2 1 
8f:iii*, elapsed__timeCDfiI^^(:/^!7— fe — / • 

$tt5 0 elapsed_time<DffitfS&fC^!7-- ir — / • K 
t:»Wi-5 4^<7>^Pflnext_delayOtt«±-Cfci*&. 
XT7/3 2 2 0Cit^ /<I7— tr— /• ■ KKA 
9. I<^73//3 2 2 2t/o^7A^7« 0 - 
^ ^7^/3 2 1 8"Celapsed_timeOffl[35S2fe*C^!7 — 
■fe— / • ^e— K^»tT"r5*-eO«FWnext_delayOffi« 
±-e*^»g\ ^T5/7 p 3 2 2 2llI^ /n^^ASr 

[0 0 8 2] (8) 3M0909HkMrJR: 
* l Xtf * 2 teHROHD D fc/H v*fc3»#**r*-*Y 

^ 1 ft. /*!7— fe— / ■ ^e— KftMNo Power Save) (D 

»£\ ABLE2T/u^y xj*&m^tzm&Rvt*?&miz± 

£ T/l>=ry XJ± (New Algorithm) ^nWi^tz.^^(0^:fh^ 

<fc¥*9?H»«***i-o *f:*^T, -^^^a=z— Ktt 
ABLE20 T/i^=f y X^^rfflv^T^y— ir— / • -=e— K£: 

^>o *uv^T/v=fy XA-eti^c3fio^i7— / • 

^e— K&MflH-a ± 5 i:UT^5c ^ ^ "CABLE Modei: 
fc 5 o ttSfft Srff brv>5*taiv> i^</kzv < 
17— fe— / • ^e— KSr*J»-t-5fc*o^9^— ^Tfe 

- K£?M-r ££ LTV>5o *2lt. mi tf^m 

[*1] 



IS1 
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Algori tha 


ABLE 
Mode 


Average 
Power 


Ratio 
(vs ABLE2) 




No Power Save 


N/A 


1796nf 


N/A 




ABLE2 


192 


913mf 


100. OX 






128 


834nff 


100. OX 


10 




1 


705inf 


100. OX 




New Algori tha 


192 


895mW 


98. OX 






128 


806mW 


96. 6X 






1 


642mt 


9L1X 





[S?2] 



^2 



Algorithm 



ABLE Business Ratio High End Ratio 
Mode (vs No PS) (vs No PS) 



No Power Save N/A 771 

ABLE2 192 754 

128 756 

1 756 

New Algorithm 192 771 

128 771 

1 764 

too83] a±± 9 . * i iz&rtz¥-&)m&mj3tei, 

**Wfc±5*fLV*7/l'=*y X^O^SAB LE 2 {Zit 
-<T, *tJSiv^l7— fe— KSrtt5*fr-C»9% 30 

[0 0 8 4] *2*Jl*5W5^=iTtt*fUV>r/l'^ 
y X J*<D jj&AB L E 2 Oit^tCit^T 1 < ft 

v\ ABLE 2WSS4^^ ^ ^^T?^17 — 

[0 0 8 5] 

[3891<B«I*1 **Wfc±ixtf. HDD Sri 40 

[0 0 8 6] ifc, *JB9!fc:J:*Ltf* /<17— fc-:/-* 

So 

[0 0 8 7] Sfefc, #3591K:J:*btf, HDD^ift 
LTLS5fc^5*«£*A«HU XKHDD**»ff 50 



100.0% 1790 100.0% 

97. 8% 1770 98. 9% 

98.1% 1770 98.9% 

98.1% 1780 99.4% 

100.0% 1770 98.9% 

100.0% 1790 100.0% 

99. 1% 1780 99. 4% 

[SfficDfSmftift^] 

[0 1] ^JgW^igffl^ixSHDDoyD^^H-Cfc 
[02] x<!7— ir-X • *-KO«r«lctofc5?H*«* 

SfH»«**TEG&r5»ffi*WOBB«Sr*-t-BI"C*> 

So 

[0 5 1 HDDW K/^2 K*»&T>r KA-3 • 

^~ K-^rf 5 toa^ KPflSS tSi5*5-C# SMS 

[0 6] HDD^T^f KA"3 -^-M^^^WM ■ 
K^tri- 5 £ # 0 = t v KfHPS t ffi^T- # S 

[07] fcS^-'O— 7">r - y?u sfyJ±(D7— V • 
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[0 8] IgUtcjottiT-r hVi^2 • ^e— K^<d»?tH!*& 
Lfc 4: 7V K/^2 • K^Sffll 

[0 9] 0 5 f£*3tt5 7V K/1--3 ■ K^co^gBife 

*&* -CO^ra fflSft -C # 5 ?H*«*X V«3B*oBa« Sr 
[ilQ] E6^*5tt5^^^W ■ <D&?fffl 

[Ell l] ^y7 t y—^ttffll*IBS:Jttti-6fc«>©'<>' 

[012] &/^!7— ir— :/ ■ ^e— K^ff^r<OMS: 
Sffl Ufc^O»ft^# 5*H»«AXt/iltt*o*{tSr 20 
^1-0-Cfc5 e 

[HIl 3] #^I7 — ir— :/ • -=e— KO»ffl:r©»*fc 

^-r0-cfc£ o 

[014] #^7 — fe— ^ ■ K<0»?Tlcr. 

[015] f^^T/^-Vay'/n^A^ 

-o£»fTLfci KraPHO^Sr^-r0T?fc 30 

5o 

[016] #^!7 — fe — ^ • ^e— K©»fffcr O^Mfr* 
[017] 4h*57 — fc— :/ • KO^iw 
[018] #/<!7-t-y^-WtTi::^« 

^tit'fo^o 40 
[019] ^y^y-Ottffl^lBSrtfclKi-Sfcft^^ 

[0 2 0] -#/<!7— fc— -f ■ -=E~ KO^T^ro5>*Sr 
^H-0-efo5o 

[021] #/<«7— fe-^ • KO»ffl:z^S: 
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[02 2] • *-Ko»?TKro»WSr 

[02 3] =x-e^KIB«O5>*Sr*a!>Sfc»(0*ffiSr* 

[02 4] ^u-r^^CHDD^^vy K£§ 

[02 5] 0 2 4|C1*5^^)^7^^^2 4 

[02 6] @2 4[^it6^f7/2 4 2 0O3vyK 

[02 7] 02 8 £ t ttC0 2 6 K*5«t5^y 6 
2 O^lc^?--^- KfcA5B#»fr*J£1-51f:7/u— 

[02 8] 02 7 £ tt»{-02 6 tC^olt5^7 L ^^ P 2 6 
[02 9] 02 8 1:^5^7^/2 7 3 2 <Offi^J^^ 
[0 3 0] 0 2 8 C*Dtt5^^^^ P 2 7 4 6tf>S5#3£n 

[03 1] 0 2 6K::t3tt5*7 l 5':^2 6 1 6^ig^O = 

^Lfc^0-efc5o 
[0 3 2] /*!7 — fc-:/ • ^E— K»2lWfi-«fc«>iO*>f 

ioo ^*^e 

110 =3 is \s n — ygfl 

112 Tfc* b • >f ^ — — ^ • cz — ^ (H 

I C) 

114 A-K'f>f^^'3yFo-7 (HDC) 

116 f-Y^/U 

118 MPU 

12 0 RAM 
1 3 0 7*4 

13 2 ^ fc* > KA' 
13 4 ^— * 

1 3 6 7*4 

13 8 K . 

140 T ^ f ^x-^ • T — A 

14 2 fc°7jf 5/ h->t7h 
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